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We examined the relationship between posttraumatic stress disorder (PTSD), major depressive disorder (MDD), and human immunod-
eficiency virus (HIV) risk behavior among the Ohio Army National Guard (OHARNG). We analyzed data collected from a sample of
OHARNG enlisted between June 2008 and February 2009. Participants completed interviews assessing HIV risk activities defined by the
Behavioral Risk Factor Surveillance System, and were screened for PTSD and MDD based on DSM-IV criteria according to the Diagnostic
and Statistical Manual of Mental Disorders (4th ed., DSM-IV; American Psychiatric Association, 1994). Logistic regression was used to
examine the independent and combined effects of PTSD and MDD on past-year HIV risk behavior. Of 2,259 participants, 142 (6.3%)
reported at least 1 past-year HIV risk behavior. In adjusted models, relative to soldiers with neither disorder, screening positive for MDD
only was associated with HIV risk behavior (adjusted odds ratio [AOR] = 2.33, 95% CI = [1.15, 4.71]), whereas PTSD was not significant
(AOR = 1.60, 95% CI = [0.80, 3.20]). Participants with both PTSD and depression were most likely to report HIV risk behavior (AOR
= 2.75, 95% CI = [1.06, 7.11]). Soldiers with PTSD and MDD may be at greater risk for HIV infection due to increased engagement in
HIV risk behavior. Integrated interventions to address mental health problems and reduce HIV risk behavior are in need of development
and evaluation.
Posttraumatic stress disorder (PTSD) has long been recog-
nized as a debilitating condition that adversely affects phys-
ical and psychological health (Breslau, Davis, Peterson, &
Schultz, 1997; Davidson, Hughes, Blazer, & George, 1991;
Zatzick et al., 1997). The development of PTSD is associ-
ated with a variety of health behaviors (e.g., smoking, alco-
hol and substance use, physical inactivity) that increase the
risk of morbidity and mortality (Breslau, Davis, & Schultz,
2003; Buckley, Mozley, Bedard, Dewulf, & Greif, 2004;
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Schnurr & Spiro, 1999). A growing body of literature has
also shown that persons who develop PTSD following ex-
posure to trauma are more likely to participate in HIV risk
behaviors (Brief et al., 2004). For example, a lifetime occur-
rence of PTSD has been associated with recent engagement in
receptive anal intercourse and sex work among women pris-
oners (Hutton et al., 2001). A study of women who had ex-
perienced intimate partner violence (IPV) demonstrated that
IPV-related PTSD was significantly associated with a compos-
ite measure of sexual risk behavior, and was particularly ele-
vated among women with avoidance and numbing symptoms
(Cavanaugh, Hansen, & Sullivan, 2010). Similar results have
been reported among women seeking emergency care in New
York City (El-Bassel, Gilbert, Vinocur, Chang, & Wu, 2011).
Although fewer studies have examined the relationship between
PTSD and HIV risk among men, some evidence indicates that
PTSD increases the risk of unprotected anal intercourse in
men who have sex with men (Reisner, Mimiaga, Safren, &
Mayer, 2009).
Depression is also widely reported as a risk factor for engage-
ment in HIV risk behavior in the general and at-risk popula-
tions (Alegrı́a et al., 1994; Lehrer, Shrier, Gortmaker, & Buka,
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2006; Perdue, Hagan, Thiede, & Valleroy, 2003; Williams &
Latkin, 2005). Despite the high prevalence of mental health co-
morbidities in many populations affected by HIV, research has
typically focused on the independent effects of PTSD and de-
pression in people living with or at risk for the disease (Boarts,
Sledjeski, Bogart, & Delahanty, 2006). Several authors have ex-
amined the influence of comorbid conditions on adherence to
HIV therapy, with two studies suggesting that depression plays
a more important role in poor adherence than PTSD (Sledjeski,
Delahanty, & Bogart, 2005; Vranceanu et al., 2008). Although
some evidence suggests that HIV risk behaviors are particularly
common among persons experiencing co-occurring depression
and PTSD (Holmes, Foa, & Sammel, 2005; Plotzker, Metzger,
& Holmes, 2007), these studies have focused on persons with
childhood abuse histories. Therefore, more research is required
to determine the unique and combined contributions of PTSD
and depression on risk behavior in other populations at risk for
HIV.
The objective of this study was to examine whether depres-
sion and PTSD were associated with increased engagement
in HIV risk behavior among a sample of Ohio Army Na-
tional Guard (OHARNG) soldiers. We also sought to deter-
mine whether soldiers with both disorders were more likely
to report HIV risk behavior compared to participants report-
ing one or neither conditions. Although studies of active U.S.
army personnel and armed forces in other countries have in-
vestigated HIV prevalence and risk factors for HIV infection
including PTSD (Anastario et al., 2011; Levin et al., 1995;
Tavarez, Chun, & Anastario, 2011), to our knowledge no stud-
ies have examined the relationships between depression, PTSD,
and HIV risk behavior in soldiers of the U.S. National Guard.
Given the high prevalence of trauma exposure and subsequent
PTSD among National Guard soldiers (Calabrese et al., 2011;
Kehle et al., 2011), elucidating the relationships between mental
health problems and HIV risk behavior has important implica-




Between November 2008 and November 2009, OHARNG sol-
diers were recruited to participate in the OHARNG Mental
Health Initiative. For the present study, all enlisted soldiers be-
tween June 2008 and February 2009 with a current address
(12,225) were mailed a letter explaining the study’s objectives
and consenting procedures along with a prepaid opt-out card.
We excluded 1,013 (8.3%) who returned an opt-out card, 1,130
(9.2%) who did not have a telephone number listed with the
Guard, and 3,568 (29.2%) who had an incorrect telephone num-
ber. Of the 6,514 participants remaining, 1,364 (20.9%) refused
to participate, 218 (3.3%) were excluded for other reasons (i.e.,
were deceased, did not speak English, had hearing problems,
or were retired), and 2,316 (35.6%) were not contacted before
the cohort closed. Thus, the eligible sample was 2,616.
To examine the effect of PTSD and new onset MDD after
experiencing a qualifying trauma, we used timing of symptom
onset data to exclude participants who reported having depres-
sive symptoms prior to the date of experiencing a Criterion A
stressor (n = 39). We also excluded participants for whom the
timing of onset of the trauma and depression could not be dif-
ferentiated (n = 44), or who were missing the timing of the
trauma or onset of PTSD and MDD symptoms (n = 22). We
further excluded 141 participants who had never experienced a
qualifying traumatic event, and 111 participants who had non-
responses to any of the model confounding variables of interest
(see below). Therefore, the final sample was N = 2,259, of
whom, the majority were male (86.0%), White (88.1%), and
less than 35 years of age (64.7%).
Computer-assisted telephone interviewing (CATI) was used
to collect a wide array of information regarding sociode-
mographic characteristics, risk behaviors, military history,
deployment and combat experiences, and past and present
psychopathological symptoms. Interviews took approximately
60 minutes to complete and all participants were compensated
for their time.
The study received a certificate of confidentiality from the
National Institutes of Health, and the study protocol was ap-
proved by the Institutional Review Boards of University Hospi-
tals Case Medical Center, University of Toledo, and Columbia
University. The study was also approved by the Human Re-
search Protection Office (HRPO), Office of Research Protec-
tions (ORP), and the U.S. Army Medical Research & Materiel
Command (USAMRMC) of the U.S. Department of Defense.
Verbal informed consent was obtained from all participants.
Measures
HIV risk. The dependent variable for this analysis was
self-reported participation in HIV risk behavior(s) in the past
year (yes vs. no). To define this variable, we used a standardized
set of core questions from the Behavioral Risk Factor Surveil-
lance System (BRFSS), a U.S. Centers for Disease Control and
Prevention (CDC)-supported general population survey that in-
cludes measures of HIV/STD risk behaviors (Centers for Dis-
ease Control and Prevention, 2011). Core items included in the
HIV/acquired immunodeficiency syndrome (AIDS) section of
the BRFSS were developed by a 1997 CDC working group
and were chosen after extensive cognitive laboratory testing
and field piloting (Rietmeijer, Lansky, Anderson, & Fichtner,
2001). To assess HIV risk behaviors, participants were asked
whether they had engaged in any of the following in the past
year: (a) used intravenous drugs, (b) been treated for a sexually
transmitted or venereal disease, (c) given or received money
or drugs in exchange for sex, and (d) had anal sex without a
condom. To be consistent with BRFSS methodology and with
previously published studies using this measure (Bensley, Van
Eenwyk, & Simmons, 2000; Link, Battaglia, Frankel, Osborn,
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& Mokdad, 2006; Wen, Balluz, & Town, 2012), participants
were informed that they did not have to identify which risk(s)
they had practiced in the past year. All participants provided a
yes or no answer to the question (no nonresponses or refusals
were recorded).
Psychiatric symptoms. The primary independent vari-
ables of interest were screening positive for PTSD and major
depressive disorder (MDD), each based on DSM-IV criteria.
Specifically, a positive screen for PTSD was assessed using the
PTSD Checklist-Civilian Version (PCL-C), modified to include
questions that assessed DSM-IV diagnostic Criteria A2, E, and
F (Blake et al., 1995). Thus, participants screening positive for
PTSD must have met all DSM-IV criteria related to a specific
traumatic event: been exposed to a Criterion A stressor (e.g.,
a traumatic event involving actual or threatened death or seri-
ous injury), had at least one intrusion symptom (e.g., recurrent
distressing recollections or dreams of the event), had at least
three symptoms of avoidance (e.g., avoiding activities, places,
or people associated with the trauma), and had at least two hy-
perarousal symptoms (e.g., difficulty falling asleep, hypervig-
ilance). Based on questions that assessed duration, symptoms
must also have lasted for at least a month. Participants must also
have reported that symptoms caused significant social or func-
tional impairment (e.g., very difficult to perform tasks at work,
at home, or get along with others). The PCL-C has been found
to be a reliable and valid instrument in both general and military
personnel populations (Blanchard, Jones-Alexander, Buckley,
& Forneris, 1996; Maguen et al., 2010). We assessed MDD
using the Primary Care Evaluation of Mental Health Disorders
Patient Health Questionnaire-9 (PHQ-9; Kroenke & Spitzer,
2002; Kroenke, Spitzer, & Williams, 2001). To screen positive
for MDD, a participant had to score ≥5 of nine symptoms on
the PHQ-9, and these symptoms had to occur together within a
2-week period along with either depressed mood or anhedonia.
In addition to the PCL-C and PHQ-9, we also asked participants
to report the year during which the Criterion A traumatic event
was experienced and the age of onset of PTSD and depressive
symptoms. These timing data were used to identify a study
sample consisting only of participants who experienced their
first major depressive disorder following a qualifying traumatic
event.
The following variables were also included as possible con-
founds: gender (female vs. male), age, marital status (never
married, divorced/separated/widowed, married), race (White,
Black, other), annual income (≤ $60,000 vs. > $60,000), ed-
ucation (high school graduate, some college, college/graduate
degree), insurance status (noninsured vs. insured), history of
alcohol abuse based on DSM-IV criteria with onset prior to the
PTSD-related traumatic event (yes vs. no), and deployment his-
tory (deployed vs. never deployed). Although men who have
sex with men including those in the active and reserve forces
are disproportionately affected by HIV (Levin et al., 1995), the
survey did not assess same sex behavior and therefore we were
unable to include this variable as a possible confounder.
Clinical interview. In addition to the CATI interviews
and as part of the larger study, in-person clinical assessments
were conducted on a random subsample of 500 participants.
Master’s- or doctoral-level clinicians fully consented the par-
ticipants and conducted the clinical interviews. After consent
was obtained, clinicians conducted the interviews in a location
chosen by the participant. HIV risk behaviors were assessed
using the same set of BRFSS questions listed in the telephone
survey; however, in addition to the global measure of HIV risk
(i.e., reporting one or more risk activities), participants com-
pleting the clinical interview were also asked to identify the
specific set of behavior(s) in which they had engaged.
The Structured Clinical Interview for DSM-IV Disorders
(SCID) was used to conduct detailed psychopathology as-
sessments in the clinical subsample (First, Spitzer, Gibbon, &
Williams, 2002). In the clinical reappraisal of the CATI assess-
ments, we observed high specificity for PTSD (92%) and MDD
(97%), and also found high internal consistency for PTSD (α
= .93) and good internal consistency for MDD (α = .66; Cal-
abrese et al., 2011). Clinical interviews typically lasted 2 hours
and participants were compensated per hour for their time.
Data Analysis
As a first step, we compared the characteristics of persons re-
porting past-year HIV risk behavior with those reporting no
risk behavior using chi-square tests or Fisher’s exact test in the
case of expected cell counts ≤ 5 in more than 20% of the cells.
To examine the level of agreement between HIV risk behaviors
reported during the CATI and those during the in-person inter-
views, we computed the kappa coefficient for responses from
all participants who completed both types of assessments. To
determine the independent and combined effects of PTSD and
MDD, we then constructed an indicator variable consisting of
four mutually exclusive categories: neither PTSD nor MDD,
MDD only, PTSD only, and both PTSD and MDD. This vari-
able was then included in a multivariable logistic regression
model, adjusting for all other variables hypothesized a priori as
possible confounders. All statistical analyses were conducted
in SAS 9.2; all p values are two-sided.
Results
Sample Characteristics
The lifetime prevalence of PTSD in the sample was 7.9%
(n = 178), and 145 persons (6.4%) screened positive for MDD.
Past-year HIV risk behavior was reported by 142 participants
(6.3%, 95%; CI = [5.3, 7.3]). As shown in Table 1, the sub-
sample of participants with PTSD was more likely to report
past-year HIV risk behavior, χ2(1, N = 2,259) = 9.97, p =
.002, as were those with posttraumatic event MDD, χ2(1, N =
2,259) = 7.78, p = .005. Participants reporting HIV risk be-
havior were also more likely to be female, younger, single or
of divorced/separated/widowed marital status, non-White, have
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Table 1
Factors Associated With Reporting Past Year HIV Risk Behavior





(n = 142) (n = 2,117)
Variable n % n % χ2
PTSD 9.97**
No 121 85.2 1960 92.6
Yes 21 14.8 157 7.4
MDD 7.78**
No 125 88.0 1989 94.0
Yes 17 12.0 128 6.0
Sex 4.06*
Men 114 80.3 1828 86.3
Women 28 19.7 289 13.7
Age (years) 28.13***
17–24 69 48.6 638 30.1
25–34 47 33.1 707 33.4
35–44 22 15.5 548 25.9
≥45 4 2.8 224 10.6
Marital status 33.98***
Married 38 26.8 1086 51.3
Divorced/separated/
widowed
15 10.5 197 9.3
Never married 89 62.7 834 39.4
Race 5.72
White 117 82.4 1874 88.5
Black 17 12.0 145 6.9
Other 8 5.6 98 4.6
Income 9.61**
≤$60,000 100 70.4 1210 57.2
>$60,000 42 29.6 907 42.8
Education 2.24
High school graduate 41 28.9 561 26.5
Some college 72 50.7 1001 47.3
College/graduate
degree
29 20.4 555 26.2
History of alcohol abusea 7.83**
No 134 94.4 2074 98.0
Yes 8 5.6 43 2.0
Insurance status 1.17
Insured 123 86.6 1895 89.5
Noninsured 19 13.4 222 10.5
Deployment history 2.23
Never deployed 54 38.0 677 32.0
Deployed 88 62.0 1440 68.0
Note.HIV = human immunodeficiency virus; PTSD = posttraumatic stress dis-
order; MDD = major depressive disorder.
aOnly consider as yes those with onset prior to PTSD-related traumatic event.
*p < .05. **p < .01. ***p < .001.
lower annual income, and report a history of alcohol abuse (see
Table 1).
Multivariate Analysis
The results of the multivariate logistic regression analysis are
shown in Table 2. After adjustment for selected characteris-
tics, screening positive for MDD (in the absence of PTSD)
was found to be positively and independently associated with
HIV risk behavior, adjusted odds ratio [AOR] = 2.3, 95%
CI = [1.2, 4.7], compared to participants with neither con-
dition. Posttraumatic stress disorder (in the absence of MDD)
was not statistically significant, AOR = 1.6, 95% CI = [0.8,
3.2]. Finally, participants screening positive for both PTSD and
MDD were most likely to report HIV risk behavior, AOR = 2.7,
95% CI = [1.1, 7.1].
Clinical sample characteristics. Among the subsample of
500 participants who completed the in-person clinical assess-
ment, HIV risk behavior data was assessed and collected from
310. Of these participants, 24 (8.1%) reported engaging in at
least one HIV risk behavior (95% CI = [5.1%, 11.1%]). In total,
16 (5.2%) reported unprotected anal intercourse, 9 (2.9%) re-
ported being treated for a sexually transmitted disease, 4 (1.3%)
had used intravenous drugs, and none reported exchanging sex
for money or drugs in the past year. Of participants who com-
pleted both the CATI and in-person interviews, the level of
agreement for reported HIV risk behavior was fair, κ = .58,
95% CI = [.41, .75].
Discussion
In this study of the Ohio Army National Guard, we observed
a high prevalence of self-reported participation in HIV risk be-
havior. Screening positive for either PTSD or depression was
found to be correlated with this outcome. Finally, soldiers re-
porting both PTSD and MDD after experiencing a traumatic
event were most likely to report past-year HIV risk behavior.
The prevalence of HIV risk behavior observed in this study
(6.4%) is higher than that found in a nationally representative
sample of U.S. adults conducted in 2005, in which 4.0% re-
ported past-year engagement in at least one of the HIV risk
behaviors included in the BRFSS (Ohl & Perencevich, 2011).
Interestingly, our results are comparable to the prevalence of
BRFSS HIV risk behaviors found in other populations with
adverse life experiences and exposure to trauma, including sur-
vivors of childhood abuse (7.6%), IPV (7.4%), and childhood
cancer (8.3%; Bensley et al., 2000; Breiding, Black, & Ryan,
2008; Phillips-Salimi, Lommel, & Andrykowski, 2012). Given
that over 90% of the OHARNG cohort has experienced at least
one traumatic event (Calabrese et al., 2011), the comparable
prevalence reported here to those observed in these studies is
not entirely unexpected. It is also likely that the young and pre-
dominantly unmarried sociodemographic profile of the cohort,
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Table 2
Multivariate Logistic Regression of Factors Associated With Re-
porting Past-Year HIV Risk Behavior
Variable B SE AOR 95% CI Wald χ2
PTSD and MDDa
PTSD only 0.47 0.35 1.60 [0.80, 3.20] 1.75
MDD only 0.85 0.36 2.33 [1.15, 4.71] 5.54*
PTSD and MDD 1.01 0.49 2.75 [1.06, 7.11] 4.32*
Sexb
Women 0.09 0.24 1.10 [0.69, 1.74] 0.69
Agec
25–34 -0.38 0.24 0.69 [0.43, 1.11] 2.40
35–44 -0.72 0.36 0.48 [0.25, 0.93] 4.68*




0.77 0.33 2.16 [1.13, 4.10] 5.49*
Never married 0.79 0.25 2.20 [1.35, 3.57]10.09***
Racee
Black 0.60 0.29 1.82 [1.04, 3.18] 4.33*
Other 0.18 0.39 1.20 [0.56, 2.56] 0.21
Incomef
>$60,000 -0.03 0.21 0.97 [0.64, 1.47] 0.02
Educationg
Some college 0.06 0.21 1.06 [0.70, 1.61] 0.07
College/graduate
degree
0.16 0.28 1.17 [0.68, 2.02] 0.31
History of alcohol
abuseh
Yes 0.84 0.51 2.31 [0.86, 6.22] 2.73
Insurance statusi
Noninsured -0.14 0.27 0.87 [0.51, 1.47] 0.28
Deployment historyj
Deployed 0.10 0.21 1.11 [0.73, 1.67] 0.63
Note. N = 2,259. AOR = Adjusted odds ratio; CI = confidence interval; MDD =
major depressive disorder; PTSD = posttraumatic stress disorder; HIV = human
immunodeficiency virus.
aNeither MDD nor PTSD served as the reference group. bMen served as the
reference group. cAges 17–24 served as the reference group.d Married served
as the reference group. eWhite served as the reference group. fLess than or
equal to $60,000 served as the reference group. gHigh school graduate served as
the reference group. hNo served as the reference group. iInsured served as the
reference group. jNever served as the reference group.
*p < .05. ***p < .001.
however, resulted in an HIV risk behavior prevalence greater
than that observed in general population studies.
Our findings are also broadly consistent with an existing
body of literature that has routinely demonstrated PTSD and
depression to be positively associated with engagement in HIV
risk behavior in nonmilitary populations (Alegrı́a et al., 1994;
Cavanaugh et al., 2010; Hutton et al., 2001; Perdue et al., 2003).
Although there is a paucity of research examining the relation-
ship between mental health problems and HIV risk in military
personnel, an analysis of data from the 1992 National Survey
of Veterans showed that persons with comorbid PTSD and sub-
stance abuse disorders were at a greatly elevated risk of HIV
infection (Hoff, Beam-Goulet, & Rosenheck, 1997). One recent
study of soldiers in the Dominican Republic also found that
PTSD was associated with sexual risk behavior (Tavarez et al.,
2011). Although these aforementioned studies have demon-
strated that PTSD is more strongly correlated with HIV risk
behavior than depression (in contrast to our findings), neither
examined the effect of comorbid mental health problems on
HIV risk in a military population. Although further research is
required, our results suggest that PTSD in the presence of other
psychiatric conditions (e.g., depression) may have a greater
influence on HIV risk behavior than PTSD on its own.
Although the cross-sectional nature of our work and these
studies limit inference with respect to the causal relationship
between PTSD, depression, and HIV risk, these findings sug-
gest that interventions that aim to address psychiatric disorders
among military personnel may have an ancillary benefit of re-
ducing high-risk sex and drug-related behaviors. Irrespective
of an underlying causal mechanism, our results indicate that
soldiers suffering from both PTSD and depression should be
the focus of future HIV prevention efforts. Although military-
focused HIV prevention interventions have been implemented
and are effective at reducing risk behavior in some settings
(Bing et al., 2008; Ross et al., 2006; Russak, Ortiz, Galvan, &
Bing, 2005), to our knowledge no studies have evaluated the
efficacy of HIV prevention programs specifically for military
personnel with mental illness. Given the significant burden of
mental health problems in this population (Kehle et al., 2011;
Milliken, Auchterlonie, & Hoge, 2007; Thomas et al., 2010),
interventions that integrate psychiatric and HIV prevention ser-
vices warrant development and evaluation.
A number of important study limitations must be noted. First,
as the study instruments for the OHARNG Mental Health Ini-
tiative were not designed specifically to measure HIV risk,
we were unable to conduct a thorough examination of behav-
ioral risks for HIV acquisition in this population. For example,
additional information regarding the context in which these
behaviors take place (e.g., monogamous relationships or with
casual partners of unknown serostatus) would have allowed for
a deeper understanding of the true risks for HIV transmission
experienced by soldiers of the OHARNG. Second, the cross-
sectional nature of our analysis precludes a causal interpretation
of the observed associations. Third, we were not able to exam-
ine more antecedent components of the hypothesized etiologic
pathway, including the potentially direct relationship between
exposure to trauma and HIV risk behavior in the absence of
PTSD. Fourth, a small number of participants were unable to
recall the precise timing of these conditions and were excluded.
Fifth, our measure of HIV risk was self-reported, and thus may
be susceptible to underreporting, particularly given the stig-
matized nature of the assessed behaviors. Although the higher
prevalence of HIV risk behavior observed among participants
completing the in-person clinical assessment does suggest some
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underreporting in the larger CATI sample, the relatively small
difference of these values (i.e., 8.1% vs. 6.4%) indicates that
the magnitude of potential bias from underreporting is minimal.
We cannot, however, exclude the possibility that HIV risk was
underreported in both the CATI and clinical interviews. Sixth,
the observed relationships between depression, PTSD, and HIV
risk may be due to residual or unmeasured confounding. Finally,
although our results are strictly generalizable to soldiers willing
to participate in the research, we note that the characteristics
of our sample are similar to those of the OHARNG (Calabrese
et al., 2011), and are thus likely representative of the larger
population.
In summary, this study demonstrated that mental health prob-
lems, notably PTSD and depression, were prevalent and associ-
ated with increased engagement in HIV risk behaviors among a
sample of Ohio Army National Guard. These findings suggest
that mental health problems including depression and PTSD
play a role in augmenting vulnerability to HIV in this popu-
lation. Given the expanding role of National Guard in combat
operations and the commensurate increase in exposure to trau-
matic events, effective interventions are required to support
soldiers at risk for HIV and prevent future infections.
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